In this series of eight papers we present the applications of methods from wavelet analysis to polynomial approximations for a number of accelerator physics problems. In this part we consider a model for spin-orbital motion: orbital dynamics and Thomas-BMT equations for classical spin vector. We represent the solution of this dynamical system in framework of hiorthogonal wavelets via variational approach. We consider a different variational approach, which is applied to each scale.
INTRODUCTION
This is the fourth part of our eight presentations in which we consider applications of methods from wavelet analysis to nonlinear accelerator physics problems. This is a continuation of our results from [1]-[8], which is based on our approach to investigation of nonlinear problems -general, with additional structures (Hamiltonian, symplectic or quasicomplex), chaotic, quasiclassical, quantum, which are considered in the framework of local (nonlinear) Fourier analysis, or wavelet analysis. Wavelet analysis is a relatively novel set of mathematical methods, which gives us a possibility to work with well-localized bases in functional spaces and with the general type of operators (differential, integral, pseudodifferential) in such bases. In this part we consider spin orbital motion. In section 3 we consider generalization of our approach from part 1 to variational formulation in the biorthogonal bases of compactly supported wavelets. In section 4 we consider the different variational multiresolution approach which gives us possibility for computations in each scale separately. 
SPIN-ORBITAL MOTION

(2)
More explicitly we have
We will consider this dynamical system also in another paper via invariant approach, based on consideration of LiePoison structures on semidirect products. But from the point of view which we used in this paper we may consider the similar approximations as in the preceding parts and then we also arrive to some type of polynomial dynamics. 
VARIATIONAL APPROACH IN BIORTHOGONAI, WAVELET RASES
The critical points of @ are the periodic solutions of k =
X,(z).
Computing the derivative at z E R in the direction of y E R, we find
Consequently, Q'(z)(y) = 0 for all y E R iff the loop z satisfies the equation
i.e. s ( t ) is a solution of the Hamiltonian equations, which also satisfies z(0) = z(l), i.e. periodic of period 1. Periodic loops may be represented by their Fourier series: 
EVALUATION OF NONLINEARITIES
SCALE BY SCALE.NON-REGULAR
APPROXIMATION.
We use wavelet function $(z), which has k vanishing moments Jz"$(r)dz = 0, or equivalently zk = Cceipe(z) We have the following important for us estimation (uni-
IlP,
For non regular spaces (16) we set e=q,p-i
Then we have the following estimate:
uniformly in q and (16). This estimate depends on q, not p, i.e. on the scale of_the coarse grid, not on the finest grid used in definition of V . We have for total error Ilf(.) -nfv(u)ll = llf(4 -g(f(.))IILz +IIPc(f(4 -n f i A 4 ) l I L z 
